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DETAILED ACTION 

1 . Claims 1 - 28 are pending in the application. 

Allowable Subject Matter 

2. Claims 4, 5, 9, 19, 23, 27 and 28 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Response to Arguments 

3. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Objections 

4. Claim 25 is objected to because of the following informalities: claim 25 refers to 
the "machine-readable code arrangement of claim 21"; however, claim 21 recites an 
apparatus. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 1-3, 6-8, 10-18, 20-22 and 24-26 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Patent No. 7,222,348 to Athreya et al. [hereinafter 
Athreya, previously cited] in view of U.S. Patent No. 6,832,379 to Zeryck et al. 
[hereinafter Zeryck]. 

7. As to claim 6, Athreya teaches a method used while assembling in processor 
memory a stack of device objects (DOs) representing a device [device stack of the 
drivers for the device; col. 7, lines 8 - 25], the operating system of the processor having 
a kernel [col. 6, lines 8 - 25], the device having a corresponding physical device object 
[col. 7, lines 8 - 25], the method comprising: 

determining a uni-role first driver [lower level drivers control the physical devices; 
col. 2, lines 21 - 30] for the device [col. 2, lines 20 - 30]; 

invoking the first driver [filter add device function 450 interface to the lower level 
driver 250; col. 7, lines 8-25], which includes passing the PDO of the device to the first 
driver [filter add device function 450 creates and initializes a new filter device object for 
the corresponding physical device object; col. 7, lines 8 - 25]; and 

passing the PDO from the first driver to the multi-role second driver or to a 
component of the kernel [initializes a new filter device object for the corresponding 
physical device object, then it attaches the device object to the device stack of the 
drivers for the device; col. 7, lines 8 - 25]. Athreya does not teach determining a uni- 
role first driver registered to the device. 
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However, Zeryck teaches determining a uni-role first driver registered to the 
device [Installing the LDD into the LU 1 10 stack involves registering the LDD with both 
the LDD registration system; col. 9, lines 44 - 52] and a multi-role device driver [device 
driver stack; col. 4, lines 22 - 67]. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the invention of Athreya to incorporate the features of 
Zeryck. One of ordinary skill in the art would have been motivated to make the 
combination because this enables the user to dynamically install or remove one or more 
layered device driver in a device driver stack [col. 3, lines 57 - 65 of Zeryck]. 

8. As to claim 7, Athreya as modified teaches a method used while assembling in 
processor memory a stack of device objects (DOs) representing a device [device stack 
of the drivers for the device; col. 7, lines 8 - 25 of Athreya], the device having a 
corresponding physical device object (PDO) [col. 7, lines 8-25 of Athreya], the method 
comprising: 

determining a driver registered to the device [col. 9, lines 44 - 52 of Zeryck]; 

invoking the driver, which includes passing the PDO of the device to the driver 
[filter add device function 450 creates and initializes a new filter device object for the 
corresponding physical device object; col. 7, lines 8-25 of Athreya]; and 

passing the PDO away from the driver without attempting to attach to the stack a 
DO corresponding to the driver [col. 8, lines 52 - 67, col. 9, lines 8-22 and col. 12, 
lines 20-33 of Zeryck]. 
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9. As to claim 13, Athreya as modified teaches a method used while assembling in 
processor memory a stack of device objects (DOs) representing a device [device stack 
of the drivers for the device; col. 7, lines 8 - 25 of Athreya], the method comprising: 

providing a multi-role driver for a plurality of device types [universal multipath 
driver (UMD) 220; col. 6, line 55 -col. 7, line 10 of Athreya]; but 

not registering, in the registry of the operating system, the multi-role driver as 
having a role in assembly of the stack [col. 8, lines 52 - 67, col. 9, lines 8-22 and col. 
12, lines 20-33 of Zeryck]. 

10. As to claim 14, Athreya teaches the multi-role driver is operable to run in the 
WINDOWS Driver Model environment [col. 6, lines 8 - 25]. 

11. As to claim 1 , Athreya as modified teaches a method used while building in 
processor memory a stack of device objects (DOs) representing a device [col. 7, lines 8 
- 25 of Athreya], there being a multi-role driver [universal multipath driver (UMD) 220; 
col. 6, line 55 - col. 7, line 10 of Athreya] for a plurality of roles at least one of which 
corresponds to the device, the method comprising: 

registering [col. 9, lines 44 - 52 of Zeryck] a plurality of uni-role helper divers 
[lower level drivers control the physical devices; col. 2, lines 21 - 30 of Athreya] so as to 
uniquely correspond to the plurality of roles, respectively [col. 2, lines 20 - 30 of 
Athreya], 
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each helper driver mapping uniquely to one of the multiple roles of the multi-role 
driver, respectively [col. 9, lines 21 - 35 of Zeryck]; 

indirectly specifying a corresponding one of the multiple roles of the multi-role 
driver by specifying the helper driver mapped thereto [col. 8, lines 52 - 67, col. 9, lines 8 
-22 and col. 12, lines 20-33 of Zeryck and col. 6, line 55 -col. 7, line 10 of Athreya]. 

12. As to claim 8, Athreya as modified teaches a method used while assembling in 
processor memory a stack of device objects (DOs) representing a device [col. 7, lines 8 
- 25 of Athreya], there being a multi-role driver for a plurality of roles at least one of 
which corresponds to the device [col. 6, line 55 -col. 7, line 10 of Athreya], the device 
having a corresponding physical device object (PDO) [col. 7, lines 8-25 of Athreya], 
the method comprising: 

providing a plurality of DOPush functions [col. 6, lines 60 - 67 of Athreya] in a 
multi-role driver [col. 6, line 55 -col. 7, line 10 of Athreya]; 

loading the multi-role driver into the memory so as to arrange for each of the 
DOPush functions to be directly invokable by a code portion external [col. 9, line 62 - 
col. 10, line 13 of Zeryck] to the multi-role driver [driver entry 410 provides an entry point 
for the UMD 220 in response to an IRP issued by the higher level driver 218; col. 6, line 
55 - col. 7, line 10 of Athreya]; and 

invoking, externally to the multi-role driver, one of the DOPush functions, which 
includes passing the PDO of the device to the invoked DOPush function [col. 6, lines 60 



Application/Control Number: 10/645,501 Page 7 

Art Unit: 2194 

-67 of Athreya and col. 8, lines 52-67, col. 9, lines 8-22 and col. 12, lines 20-33 of 
Zeryck]. 

13. As to claim 15, Athreya as modified teaches a code arrangement on a machine- 
readable medium execution of which facilitates assembling in processor memory a 
stack of device objects (DOs) representing a device [col. 7, lines 8-25 of Athreya], the 
machine-readable code arrangement comprising: 

a multi-role driver code portion which corresponds to the device [col. 6, line 55 - 
col. 7, line 10 of Athreya], the multi-role driver code portion having exported functions 
[col. 9, lines 8-22 of Zeryck] corresponding to the multiple roles of the multi-role driver 
code portion [col. 2, lines 20 - 30 of Athreya], respectively; 

a plurality of helper driver code portions [col. 9, lines 44 - 52 of Zeryck and col. 2, 
lines 20 - 30 of Athreya]; and 

an installer code portion for registering [col. 9, lines 44 - 52 of Zeryck] the 
plurality of helper driver code portions so as to uniquely map to the multiple roles [col. 9, 
lines 21 - 35 of Zeryck], respectively; 

each helper driver code portion being operable to receive a corresponding PDO 
[col. 7, lines 8 - 25 of Athreya] and pass the PDO to the multi-role driver code portion 
without attempting to attach to the stack a DO corresponding to the helper driver code 
portion [col. 6, lines 60 - 67 of Athreya and col. 8, lines 52 - 67, col. 9, lines 8-22 and 
col. 12, lines 20 - 33 of Zeryck]. 



Application/Control Number: 10/645,501 Page 8 

Art Unit: 2194 

14. As to claim 20, Athreya as modified teaches an apparatus having memory in 
which is buildable a stack of device objects (DOs) representing a device attached to the 
apparatus [col. 7, lines 8-25 of Athreya], the apparatus comprising: 

multi-role driver means [col. 6, line 55 - col. 7, line 10 of Athreya] for operating 
according to a plurality of roles [col. 2, lines 20 - 30 of Athreya]; 

a plurality of helper driver means [col. 7, lines 8-25 of Athreya] registered so as 
to uniquely correspond to the plurality of roles [col. 9, lines 44 - 52 of Zeryck], 
respectively, of the multi-role driver [col. 2, lines 20 - 30 of Athreya]; and 

means for selectively invoking the multi-role driver according to one of the 
multiple roles via invoking the corresponding helper driver mapped thereto [col. 6, lines 
60-67 of Athreya and col. 8, lines 52-67, col. 9, lines 8-22 and col. 12, lines 20- 
33 of Zeryck]. 

15. As to claim 24, this is a program product claim that corresponds to method claim 
1 ; therefore, this claim is rejected for the same reasoning as applied to claim 1 above. 

16. As to claim 2, Athreya teaches the multi-role driver and the helper drivers are 
operable to run in the WINDOWS Driver Model environment [col. 6, lines 8 - 25]. 

1 7. As to claim 3, Athreya teaches a role is determined according to a device type for 
which the multi-role driver is invoked and the extent of the stack at the point at which the 
multi-role driver is invoked [col. 6, lines 60 - 67]. 
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18. As to claim 10, Athreya teaches the multi-role driver is operable to run in the 
WINDOWS Driver Model environment [col. 6, lines 8 - 25]. 

1 9. As to claim 1 1 , Athreya teaches registering neither the multi-role driver nor the 
DOPush functions in the registry of the operating system as having a role in assembly 
of a stack representing a device [col. 6, line 55 - col. 7, line 1 0]. 

20. As to claim 12, Athreya teaches a role is determined according to a device type 
for which the multi-role driver is invoked and the extent of the stack at the point at which 
the multi-role driver is invoked [col. 6, lines 60 - 67]. 

21 . As to claim 16, Athreya teaches the multi-driver code portion and the helper 
driver code portions are operable to run in the WINDOWS Driver Model environment 
[col. 6, lines 8 -25]. 

22. As to claim 17, Athreya teaches a role is determined according to a device type 
for which the multi-role driver code portion is invoked and the extent of the stack at the 
point at which the multi-role driver code portion is invoked [col. 6, lines 60 - 67]. 

23. As to claim 18, Athreya teaches the exported functions are DOPush functions 
[col. 6, line 55 - col. 7, line 10]. 
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24. As to claims 21-22, these are apparatus claims that correspond to method claims 
2-3; therefore, these claims are rejected for the same reasoning as applied to claims 2-3 
above. 

25. As to claims 25-26, these are program product claims that correspond to method 
claims 2-3; therefore, these claims are rejected for the same reasoning as applied to 
claims 2-3 above. 

CONTACT INFORMATION 

26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Li B. Zhen whose telephone number is (571) 272-3768. 
The examiner can normally be reached on Mon - Fri, 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571)272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/645,501 Page 1 1 

Art Unit: 2194 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Li B. Zhen/ Li B. Zhen 

Primary Examiner, Art Unit 2194 Primary Examiner 

Art Unit 2194 



